The effect of lysophosphatidic acid on Toll-like receptor 4 expression and the nuclear factor-κB signaling pathway in THP-1 cells.
Toll-like receptors (TLRs) are major receptors that mediate the innate immune and inflammatory responses, of which TLR4 has been found most closely related to human atherosclerosis. After ligands are polymerized and activated by TLR, the mitogen-activated protein kinase and nuclear factor-κB (NF-κB) pathways are activated, leading to promotion of NF-κB-regulated transcription of inflammatory factors, thus playing a role in the physiological and pathological processes in atherosclerosis. Oxidized lipoproteins or their components, oxidized lipids, have been confirmed as endogenous TLR receptors. Lysophosphatidic acid (LPA) is an active component of low-density lipoprotein that induces vascular endothelial lesions. However, the mechanism of the TLR4/NF-κB signaling system involved in LPA-induced atherosclerosis has not been fully elucidated. In this study, we investigated the effects of LPA on TLR4 expression, nuclear translocation of NF-κB p65 subunit, and changes in the cytokine tumor necrosis factor α (TNF-α) in human THP-1 cells. LPA upregulated expression of the TLR4 mRNA and protein in THP-1 cells in a dose- and time-dependent manner, induced NF-κB p65 activation synchronously in THP-1 cells, and increased TNF-α secretion. After TLR4 was blocked using TLR4 monoclonal antibody, NF-κB p65 expression and TNF-α secretion were inhibited significantly. These data suggest that LPA can significantly upregulate TLR4 expression and promote NF-κB activation and proinflammatory cytokine secretion in THP-1 cells; it is possible that the TLR4/NF-κB signaling pathway mediates the atherogenic effect of LPA.